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(54) LIGHT EMITTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light emitting device 
wherein chromaticity deviation due to a change in the ambient 
temperature is well controlled. 

SOLUTION: The light emitting device comprises light sources and a 
plurality of phosphors which absorb at least part of the light emitted 
from the light sources while emitting the light having a wavelength 
different from those of the lights emitted from the light sources. 
The phosphors include a first phosphor located on at least one of 
the light sources, and a second phosphor of at least one kind which 
has at least part of the light emitted therefrom being absorbed by 
the first phosphor. The first phosphor is located on the light sources 
side rather than on the second phosphor side. Furthermore, the 
second phosphor is located on at least one of the light sources 
and/or on at least another one of the light sources. 
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[ 0 0 3 9 ] 

YAGliSft^ftfflt^, KlflS^LT (E e) = 0. 1 W • cm" 2 W ± 1 00 
0 W • cm" 2 KT© L E D f y ^ i: 8t 5 * t^iifiS I TElf nfe «#tcfe^ T t> « 

[ 0 0 4 0 ] 

* # lc 33t < . iEflRX^^ h;i/^t!-^JfiS*M 2 0 n m 5 4 7 0 n m ft i& l£ 2 « § 
(IttftSSo S ft , ^§7ttf-^^SAp^5 1 0 nmHifilc* 0 7 0 0 nmMiSStfS 

*§l<^n-K*si)tx^^ h jitttZL — ;S\ -t: y * a t ft is s n ft ^ h y ^ a • r 

Affi{t^&18#{S^&&*ft»#5gft^ai&Y A GiSSftt^ ^-^7^8 
ift T? * t> J» . Jtfttf*»rc^< N iiBR*X^* »«tf 4 2 0 n mfr6 4 7 

Onmttifi #-e*5o £ ft . 5136 ^ - ^MS A p ^ 6 0 0 n mftjfilcfe D 7 

5 0 nmftifiSt8*?l< 7d- K ft S 3tt X ^ * h;l/^^^ 0 
[ 0 0 4 1 ] 

V bmm*&^tcY A G?fr1%jfcW(Dmfit<D\H, A I G atifttH^ 40 

S*X^n/l/^gSl«iC>>7FU *fcfB/»©Y<D-S*Gdfttf/X(iLa-e»* 
t4CtTf, »)tX^* h;l/tfft»fi«'\>'7 ht5o Y CD B & 2 9J 5fc « T* & , J§ ft rit 
< #ft«##4>ft < ft*o 3; ft. 8»JK±Ttt* *»«»tf«*5fe0O»*tf 

Y A G^f 7t*^ffl«(7)rt, A 1 (D-fil* G aT*a»tS<:i:T'Bg»JH^^» h ;!/ Sg 

lfc X ^ h ;i/ g ft « ffij V 7 ht5o Y A G^SSft^lgRRX^^ MKE> fc? - * » 



(9) 
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[ 0 0 4 2 ] 

cKDcfc^^Ttftte, Y . G d , C e , La. AK SmSt/G a £DI8 ^ L T ifttl, 
H%n&o X » , Y , C cK Ce. La. Sm©«±a7C**ft*«l&Jtt?Bk:*»Lft 

*»«*»lfcT?rtitLfct<o*jlB«Lr»eh5ttit»ft«r4:. Ifc ft 7 ;i/ ^ ^ * A , ^ft 

7-y<fc»*ii«fi'frLTlBi«fcB», S « * 1 3 5 0- 1 4 5 0° C<DjgfiB5fflT*2~5 
BtM«LTlSa?:i, ^Icl«n a p^*^7:^-/^;VIT, ttM, SOe 

tB*ltci:7#5Ci:*^*5o * It , SU <D * fig <D It <o H % W <D » it 7? & "Ctt . it 10 

#&<E>im£: ii-a- Lfcfi*«»i: y >? 7sfrt>r& sg *ft*xfrisss7£fPH* 

fifiglSSfrUfcfcj;?), a*Jfctt<DSg*l»Jt o ft CD « iR #j * O tec "F * B6 ± "t? # 

fc»fc:&HftS3fctt«*»5^cfctfT*. Jtett9fflb#*<OK^ 20 
£ £ 3 * 
[ 0 0 4 3 ] 

jB« ^ » ft * 2 a a a ± <o -fe u * a t f* is * n fe ^ • 7;K-")ASftfifis 

tile * oT^j^J; < SfiRG c S7t? * c £tf*?i*£o 
(SffcWSSl JtflO 

*«WeffifflSnS»10it)fcft«. N fro B e , M g , C a , Sr. B a . & 

tfZ n^f>I«^tlfc / >iS:< ^t- O <D fit £ . C . Si, Ge. Sn, Ti. Z r . & 30 
tfHfi()^lR?tifc , >ft<^-o«Slli:*t*> *±«7C**^SljR*tife / >a< 

it»«i)i6#fciTii, l e Df vy^58**nftpra)t^ jk w» & » jr r s c t *c * 

-Ca-Si-N:Eu. Ca-Si-N:Eu\ S r - S i - N : E u , S r - C a - 
S i - O - N : E u , Ca-Si-0-N:Eu, S r-S i-O-N : Eu«^«3- 
^t^h7>f FfSSo C ^S^tt6D»*««7C*ii. -SS^L x Si Y N C2 / 3X + 
4 / 3 y ) : EuSL-<^L x Si Y O z N ( 2/3x-f4/3Y-2X3z) : E u ( 
L ti , Sr. C a . S r i C a Ot>f tlfr, ) T'SJnSo - JSiS^. X R If Y . X = 
2, Y = 5X«> X = 1 , Y = 7t*5C^^!fJ 11^^, ttjg£>fcCDfcfigJB-e*3o H 40 

S*»lfi87clRti. M n #3**02 tlfc ( S r x C a t _ x ) 2 S i 5 N 8 : E u 
% Sr 2 Si 5 N 8 - Eu. Ca 2 Si 5 N 8 : E u , Sr x Cai_ x Si 7 N l0 
Eu. S rS i 7 Ni 0 : Eu. CaS i 7 N , 0 : E u T'iSnSift*S:ffifflt 5 C 
t ffi Sf $ l^ff, £ <D ^ ft ft ffl 4 1 & . M g . Sr. C a . B a , Z n , B , A 1 , 
Cu. M n > C r StfN i ^ ^ ^ § S cfc 0 Ki^L § < ^ 1 iJ^i^t^^nt^T 

*>«i:^o fib, *¥£wi±. c (DnmtDj&mRzf'mmm^mfez ft%;^ o 

Lit, Sr, C a . S r i: C a C^f n^TS So S r a(-i, SrSfc J: !} E§tt4$ 

itft#<0*S/£fc:S i^ffl^K^a05(IT^ B B B 6<?)g»*S)t*^S«tKi:^t 

# £ o 50 
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[ 0 0 4 4 ] 

&yt# folclt ±mjtmv =l *> v £ V l±E u*m^2> 0 ^.^u W Ate. 3ilc zmt 3 

Sit, Eu 2 + ^^iSi^Ltffll^o E u 2 * & . ® {fc 2 ft ^ < . 3fi^E u 2 O 
3 <Ofij«7rfiSJnt^5o bfr L> rff SgCO E u 2 O 3 TMi, 0<Z>BI^ S % 

«3tett#»&ftfc<^« ^(Dtctb, Eu 2 O 3 ^ 6 O * . S^'sftStfctOSastS 

IL, Mn*iSinLft:«-&tt. * <D KB t) T* ti 8: ^ o 
[ 0 0 4 5 ] 

^toitfe^Mnl-i, £u 2 + ©tta^ffill, RifcJf x 10 
<D¥£jfc$)}m<Dfa±*:mZ>o M n tt . ififkl4*S*5*, X tt * illl + ^Mnf* 
eL<ttMnft*«t«*S*, M^i:«tcJ%^-r fib. M n tt . <D g 

igftftic « N S**^7t:**fe:, SKtt, g^SflS^ig^ktC. M g . Sr. C a , 
B a , Z n , B, A 1 , C u , M n . Cr, OSG c N i ^ 6 ^ ^ S cJ; D I^n § < t 

UiWi^tSt^o cti5<0 7cJlli4s ttg***<L;fc?K R ft » ft * ■ fe D f & 

S«ff«5lltt^o S fe . B . A L M g . C rStfN i (-i, mftZ: W * & £ t tfi T* 

[ 0 0 4 6 ] 20 

£ <D <fc -5 ft S 3fc M ft # « . L E D^^n 0 2 fc«fcoT»3t?nfe»ft36©-«S:!R 

/£*<r-rS5EftgBK:ffifl§L"C. LEDf 7/ 1 0 2 , 1 0 4 (C «fe t) nfe Wfe3t i: 

>fy h U * A • 7/l/^-*i*ifc{fc*»je»Ktt, L E D f 7 y 1 0 4k:£9fgft£ftfcif 
fe7t« — gP^r^iK LTlf feSg«Oft£:fgft-r So dcr. LEDf y^l 04fci0«)6 

ftng&. feaj^T c P = 4 6 o o KfjjSicfe^TWsaififfasR 9 0 < , 

[ 0 0 4 7 ] 

*»Wfc**M»f* ( ( S r x C a , _ x > 2 S J 5 N 8 :Eu)CD§y3t77?££t8 
[ 0 0 4 8 ] 

HC <£> S r. Ca^r^^-r^o M** <£> S r . C ati, »*^Sit§ C L^^, 
^ Hfb pfts 7 5 Fftdftftif©ft*»*«fflf SCtt^tSo SfeI»S r, Ca 
fc tt , B . A 1 , Cu.Mg. M n . A I 2 O 3 ^ ^f^tt t>©T^ <fc SSOS 
r, C att, 77i/df y#H^*, - 7^ X ft T^&^It ? o 8* SMC <fc 9 » 5 ft 

Sr. C a » , ¥ *9 3K & # ft 0 . 1 ji m 6 1 5 fi mT'»SUtf»S L^^, Cc0i5H 50 
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n ft ^ o «tDI^«!IIS:6< tSftft^ ^ S C a . # M S r . 4IEu«05^ / >ft<ife 
[ 0 0 4 9 ] 

g^os i 0 s i a, «{**«Mt5cfctfifSi^^, gft^ft-£r^ 

s Y5Fltftl, 75Fft#*ftHS*ltiCi:tT«5o A fcf^ S i 3 N 4 . S i 
( N H 2 ) z * Mg 2 S i * H T* * S o SS^S i £> *S & . 3 N tt±<0 fc OA^HS L ^ 

. A 1 2 O 3 , M g . & JB * ft % (Co 3 B . N i 3 B . CrB) . ■ ffc ^ V 2f > . 
H 3 B O 3 . B 2 O 3 . C u 2 O . C uOftifOffc^»tftS?ftT^tfc«):^o S i & 
. fif«<D S r , C a 7;l/dfv»H« + x S L 04 . SfgJ?®M*. {^D-^ 10 

•y * X t? » » * ff 3 « S i ft; -& « CD ¥ ±9 g . 150. 1 /x m 6 1 5jimT»fcSC4: 

[ 0 0 5 0 ] 

* > mn<D S r ^ C a . SISia^T'lftt 5, C <D £ JS S * . fit T <0 S 1 :fc <fc 

2 tc^n^n^-To 

[ 0 0 5 1 ] 

3 S r + N 2 -» Sr 3 N 2 •••(Si) 
3Ca 4- N 2 -> Ca 3 N 2 ■ • • (42) 

S r s C a . ISiit*, 600-900 °C. *5 5 Bf R8 , S ft T £ * Sr. C ati, 

in LTifclT!)fi^lx f nftlI^iciftLTtfil\ C *Uc <fc ?> N Sr. C a (73 20 

afc»*»5Ci:tft?48o S r . C a © ft ft: ft « > Ofe^fftf $ L^tf^ TPS5© 

[ 0 0 5 2 ] 

[ 0 0 5 3 ] 

3Si + 2 N 2 Si 3 N 4 •••(S3) 

w ss s i «> . iisiat, 800 — 1 2 o o °c . ih^fi, ^ft-r^o cnicj; 

aftWH£:#£o *a«Tffi«tS8(t^^Xl4, *«SOt<OWjJSL^tf> Tli 15 co 

[ 0 0 5 4 ] 30 

Sr. CagUttS r-Ca«8ft»*»9t« 9 Sr. C a . S r-C a(?)i{t»^ 

H*fc. S i ©gftft^»»tl,o * fc. Eu<Oft^«fEu 2 03 *t»#-r-5o 

E u <Dfc*»i: LT, 8fta*Dli^A*ffifflt5tf, & M ^ a t? * A . fi ft a -> n 
*2*a2fettffliff1ie-e*So C ©SjSp. ACS© z tt. ^5Kft*», 75Fft*«tB^ 
Satt'tSo ^ft :x n fc? Ate . iSiS^fe^^iff $ Ll^^ iUl£<E> ! E>©fcffifll'r 
*Cfc««T*» 0 »M07;V*'Ji«4IO»(fc», Sft W iR& tf»ft:a. * nr tr * A 
(O ¥ IS S t4 . 150. I |imfr6 1 5 ^mt^^c^^Htv, 
[ 0 0 5 5 ] 

± C St S 4 1 14 . M g . Sr. C a x B a . Z n . B . A K C u . M n . C r . O RZf 40 

n i s ft £ s £ 0 a fern « '>ft < 1 1 1 attitf^t s nt^t t * M g . 

Zn. B *©±IB7tS«:JWTcDii'&XS**:fe^T, 12 ■& ffi * IH H5 U T ig-£r T £ C * 
3 0 c tte><oft-&«i&4. f 3ttI8t^iiDt§<:i:t)-e€§^, ffc-&»©»l»T? 

j^im^n^o C <D tt ft fcl 14 . H 3 B O 3 . C u 2 O 3 . M g C 1 2 . MgO-Ca 
O . Al 2 O s , 4I*!>ft»(Cr B, M g 3 B 2 . A 1 B 2 . M n B ) . B 2 O 3 . 
Cu 2 O . CuOftH^feSo 
[ 0 0 5 6 ] 

±IB»**fTt>fc». Sr. Ca. Sr-CaOiftSf, S i Olftft, EuOft^^/E 
u 2 O 3 S L . Mn^^to-T^o ctl^S^»«, & ft 2 n * "T 1^ fc 36 . A rli 



JP 2004-71726 A 2004. 3. 4 



[ 0 0 5 7 ] 

mmiC Sr. C a , S r-Ca©IftH, SiCD^IfcW, Eu©ft#lEu 2 0 3 ©I 

^ft^rvt-zsia*-!?. %o mmic&o, Mntf*io?nfc (s r x ca , 

_ x ) 2 S i 5 N 8 : EuT?a£ftJ5»3te{**»SCfc#T**S. cl^^filctcJ;^**^ 

[ 0 0 5 8 ] 
[ft 1 ] 

X (1.97-X) 5 0.03 

— SnN2 + Ca3N2 + SoNa + EuzCb 

3 3 3 2 10 

► SrxCai.97-xEU0.03Si5N7.98O0J04S 

[ 0 0 5 9 ] 

i T' S 5 o 

[ 0 0 6 0 ] 

ttriitt* ^ttiPs *ffliF. ^ j»;vjP4i:**lts<:fc«'-tf*5. Mjs£jgJg«: 

, 1 2 0 0!b> & 1 7 0 0 TC©eifjiS4fT5 Ci^TtS*', 1 400 *61 700 °C 20 

oisiasA'ff^u^ ic&u*ft^ i 2 oo*6 i 5 o o vz'm.^mmm 

* n ? -■ ®m m®. * & m ? % z. t % l ^ , s 00*6 1 0 ooicT'-gpgaoss/s 

* fx ^ , &^tcAn^LTl 2 0 0 *5 1 5 0 0 t: T z: K « B © «S j« * fj 5 — S B *S J* ( £ 
©Pg^fiK) 4i«t5CttT*t5 0 a 3t «=OHC«tt, afcjf^JR (BN) SiCSoS 

( A 1 2 0 3 ) #SC5off*«fflt5LHTt5, 
[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

*«WOSSiaS«K:*^r, ^^^^O'fcTfe^^Tt-r ^^7^*i: LT, 19 ft 30 

Sfilt** 1 , # « W lc T (4 . «fk ! ft5R«Jt*WW<0*63R«jef*«:*«?« fttt® 1 

0- 6 0 0 n raOttioTigStlT^ftSSJtftT-SO, ffl 7L feT , Y 2 0 2 S : E 
u, La 2 0 2 S:Eu< C a S : E u , S r S : E u . Z n S : M n , Z n C d S : A 
g, AK ZnCdS:Cu, A 1 ® * m if 6 ft 5 „ C © £ 5 »C Y A G % & % {* £ # tf ^ 

mm <o m fete * a ± s * -a c t * rt m r* $> s . 

[LEDf y/l 02> 104] 

I^#fej;a : g2©i^(*;?:ie5t5«lt**§%3tl?ii, L E D^->^1 0 2 *3 <fe 
O" L E D :/ 1 0 4T*^5, *S^tt*5ITO<DgijO^S£<0^aii:UT, Si Si £ fi )fc "T 

«*«B#^t>«ftT**?ftft3t**, ffil co^7t#i:^2cDM^»%®gS-t±5^ggi:L 
TfeWfcftv. Sxli, tni%S^t5 L E 'y/i:, K Hi §S * !S UK L » fe « « © 



(13) 
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[ 0 0 6 3 ] 

RS3t**BgBj«ft»fi©ft*ffl)tt5 L E Df yytf«ffl«n4o LED 
fy^tt, MOCVDS^ttOlfiilCGaAs, I n P , G a A 1 A s , InGaA 
IP, InN.AlN.GaN, InGaN.AlGaN, I n G a A 1 Nf (7)¥lft^ 
8*ltLT*l?tt«o ^#*^^it^LTii, MI S PIN8^^PN8&^ 

■ *ft* — «^#F« sa**«*?#^« a t t§a 

Sft»3Rft^»¥*f* (-8SI n , Gaj A 1 k N, ftft 0 < i . 0 < j . 0 < k 
. i+j + k= 1) 
[ 0 0 6 4 ] 

iC, Si. ZnO. G a NSf<D«flff»llCffi^6n«c a^SOfi^aftjJV 9 A* 
»f*M*/fifi;£ 'tfSS'&x GaN. A 1 N*©/^7r-|*»«LtO±l<:PN8$$ 20 

o C <0 S , §^#ftJf<£>f£j£^S i O 2 *x-yfyy^£^f^5C i:l<:«j;oT83tif 

F-^yKtf*8Zn, M g x Be. C a , Sr. Ba**K-^S*So 
[ 0 0 6 5 ] 

a ft *r y * ^ * ft ¥ » # « * psK-/^-/h*F-^ifts»-i?ttpaftLfc<^-fe 30 

Z> C £ V P Mit S * « C £ tfjff S L t\ **»ft«3(MOlI*i:LTtt, aft 

y * a . gftT;i/^-^A^^^fga^^^a^ft^^^7«^WT^^^7^7 r gffi 
R ft s it ± »c > ift^nAllftt^^NS^y^ni, a ft 7 ;i/ ^ - * a • # y 

•)A*8#T^^Ni^77KI, Z n & S i # K - 7 £ * ft a ft -f > 3> a. 9 A * y 9 

A¥#{*T&£*gtt/i, aftT/^-^A^v^^iift-essps^yFi, aft 
^i^A^i^t^^PSny^^ hJB^auistifefeowjffakHfetfetiSo l e d ^ 
o 2*mm,'&*k%>rc*b\c\,$*)'7 r ^ r a « * «r f & l e d^^^i o 2 <£> i§ ^ . x 

yy42lct9Pa***R[fNS*»»(0«aiiB*««?*ft«, ¥*|{*Ji±tcX 
^^'J^'S^ISIfS^^ffl^TKlOM^&il^lS^^o S i Cifi 40 

[ 0 0 6 6 ] 

^ > y y - ic £ 0 K m 7 ii v Ff5*\ Xfri^^^cfcD^JEt^^SS^r^^ii/uft 
« ( - 7 ft y h ) , ttftfc:£oT¥»te , >x/>i--;&»]£ 0 ftSgcD^V-V^:/ 
F§ftfffimtt^MIfri-£X^^^^-ic£ *P^^{*^x/N-tcS^Tiai>X^^^^^^ 
V *M*tf»«Bttte3l^fc«* £ o T *xm-*9J 0 ¥S»f* * x /\ - 

6 ^ y /« * -y h-T^o C©*5*cUTaft»3Rft'&W*»*T** L E D^-y^l 0 

[ 0 0 6 7 ] 50 
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lit L E D * V 7<D&y£\?- 5 mm& 3 5 0 n m W ± 5 3 0 nmKTitK £WVZ 

So 

[ 0 0 6 8 ] 

$ ft % LEDf ^1 02, «fc tf L E D ^ y ^ 1 0 4 ^ * n € n O 51 3t W * * fiiS'J *c »J 

»*ra6fcL* ^l^^Tt*. cfc tf* 2 Q Settle £ 0 iSlti S tit tti^-T § Tfccoigfe 

[ftft7^t- 110] 

-r l l o £ b Tii^ LEDf 7/<7)igi:Ct-^yn> ^tSftS^tt, io 

m%.fcm&Rzf m&mi&& * ^ & & n s 0 seissHTtto. o 1 c a 1/ c 

s) (cm 2 ) (1C/cm)W±##$L<.J:0#*l,<fci:0. 5 c a 1 / ( s ) (c 
m 2 ) (t/cm) U±T»*. ff « 1t ft if # flt L T « * ft *7 -f "V - <D It ^ « . 

# * L < fc* > 0>1 0 /i m tt ± , <t> 4 5/imRTt'S5, # fc: * fife 3-f 

-f v ^sp t m yt * # # * * n r ^ a ^ - * f t © »«tt 7 4 - ^ »f * l 

[ 0 0 6 9 ] 

E D * y f <D mm £ , y-f— - V - F RZf^ V h • y - F ft £ £ , *7-i't-t:yf 
[;<y*-s;i 0 8] 

* ^| Ml (O 1& SI * » § /« y — ^ 1 0 8 ti , L E D ^ y ~f 1 0 2 *5 J: fg 1 if 3fc * Jl 1 
03£iKB-r£!ff]CDlH]3$l 0 1. fe^tfSS 1 HS^t^, LED 1 0 4& £tffg2<D 
i3t»ll 0 64tIt«S20ia»*St«o ife, LEDf yrfctA*««t«iE 

t-H^v-Fisi o 9tf^^^-y©-8k:-f(:si?nT^5o 0 i t^sns* 

■9 {C . mi <Om^ 1 0 1 , LED^>y7 P 104 tf«IJftS» 2 H SP 1 0 5 © i£ ffi J: 

easts 1 0 5rtr*L e Df 7/1 0 4ffiisti5H- &m±.iz.iiv?vt<Dm 1 oeass^e 

T fc « fc> ft V> <, S ft , BU © *SS <D * » T? tt , L E D ^ 7 I 0 2 «« S ft S IrI — flB ± 
\C , LEDf 771 04^X^-^^frLTiiL, LED^^7 P 10 2^LED^^7 P 
1 0 4 J; 9 x^S- »ff »C3«l£ffi*«:ifi^ffi0ik:*BS ft 3 <fc 5 tc IT t>«S;bftL> 
. * 6 fc»JO*tli©JPJIlTtt, L E Df y / l 0 2©»*MSIII«ItJ*lTX> y- 
> 91 ffl t/ci^S-StcJ; 0^ 1 <0 t£ ffc JI 1 0 3*Jg«lfeft 

, HSPlSfflk:*« IT fe **>ft fitJiO £ 5 T 3 C £ ic <fc 0 . * 3t * OSt 

ft, m 2 (Dmytwm 1 o 6 & & zmftLT&ytmmftrtfaicmfr 5 & 

[ 0 0 7 0 ] 

COi5 4/^ir-^l 0 8*4> h 7>X7 7-t-;b K«S, >f V if - h if t J; 

«WIB. *'J7>^75F1« ( P P A ) . v JRWIB, # U T ^ F -< ^ KttM CP 

a i ) , # y y h > w flg ( p k ) , *y* — *iJ7x^uy»;i/77^K 

(PPS) . y V- (LCP) . ABSlSSg, PBT»fll*<0j»Riai1t«Kft4f* 

ffl^«ct*^*5. ft^> cn5o»nritt*iic^7Xiii**ts*fet©*»pr 
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Rl T* 5 o 
[ 0 0 7 1 ] 

Sfe. y UT»*r * C t feBT«"e**o C Maui. 

Jf L ffi in x % m *T c £ \c cfc 0 § s ic & fa t % c t tfi Tf * , U — K « S . ^ * ^ - V <r> - 

3 e £ k: £ t> s Sc!fttt*rRi±«-a:feK3l6«Bii:'r5C4:tf'r**o 
[ 0 0 7 2 ] 

L E D y 7<D^y $>H»rt ^<0&^ mftKfbttttlBft 4f©»»tt*»»I«c*'3Ttf 

3 D $ft, L E Df y y<0«Sffi*U- K»Sfc:WlRlS^TSat5llSSffiT-fe5 7i 
-X^*v<fc9y-F»ffi£«*ft»iI*0Sft&k:tt, A g ^ - X h , # - * > ^ - X 

»*4l^llSt5ife»k:L E Df y^^ElSn^T^v K ■ 'J - ^iB%«I«i L 
, aitE»BI6*»ft*TtI^o CO|^©«iBSI4, 0. 1 S «± 0 . 8SKT 

[U-Hill 09] 

jgm-effiffl ;* n^iEft — *f<o y - Ffg^ir^, l e d * ? ficwi £G*3&-r 

»J © <D & m t b X fct > IE ft fif *l *^ — CD y — K l£ » L T ^ 1 <D M ffl *5 £ * 2 20 
H**ltSRtf, LEDf^*«8ft»l*J*^UIIUti*)ft^. U-KM 

-cmKTtfeSc $ ft ^ U-Fti±tcIS(^L E Df -^^lit^i^ii, LED 

y ra* z><D&mm&& < ft s ft &bmtemm& z ^ c t e o **fl9fc a, o . 

0 1 c a 1 / < s ) (cm 2 ) (^/cm)ja±##SL<cfc?>#$L<«a 0. 5ca 
\ / (s) (cm 2 ) (t/cm) SJL±VS>2>o Cft60*ft*i»ft t»8t LTtt, « 

[V^h'J - F 2 0 2 ] 

^■/io2^^a ? LED^^ yzmm ■$ %m \ <db%$ \ o 1 £ 2 ©hsp i o 5 ^r^-r 30 

?n§cfc^C, ^ 1 CD H g|5 I 0 1 ii , L E D ^ y 1 0 4^tlSn5S2©l«l»l 05 
©JSffi<fc0»*»illffifc«±i»O*l^fcJI*^TJBj«StiT^«C t » * L ^ o & £ W£ 
. ^ 2 <0 tHl at5 l 05fiTLEDf 0 4ffilSn5H-gI±i«:*y 1 o 

EI 8B * a frt T t, » ft ^ o * ft . g[| <D »T , LEDf 7/1 02^il?nfc 

H — ffi ± . LEDf >y^l 04^X^-^^/TLTSIU LEDf ^1 02tfLE 
Df 7/1 0 4 £ t> X ^ - -9- CO £ # ft 03 g& Jgffi tc i£ fir g lc ffi B £ ft £ £ ? fc: L T t 
»b4l>. J6lcHOj[(||OM7tt, LEDf 7/1 0 2 ©SSSIIlIIlcWLt 
X ^ y - -y 91 M . ^^iMiX^lz-^f fflb/ci^^atcj; OS I 1 03^:1 

fijl/cl, IHIgI5jgDS±ic®S LT £ HI to ft ^ Q «±©i?li:t«<:i:tJ;tJ, 40 

fc%^&mft#m<DmmtfuicTffimv>L e Df 7/1 o 2^^^s*tca5ci:^piii 

T* & £ o £ ft . LEDf-^SiaSflV^yh • «J-H*LEDf y^OftUSt 
[ 0 0 7 3 ] 

L E D f 7 1 0 2. 1 0 4 £ V V h • y - K 2 0 2 CD * ^ ^ <0 » » ti j»S8 it ft » 8§ 

ft if fc: ckoTfT? c Jlttttfcti:. x#*s/«fi, 7 * U ;U*BI -*>r 5 K «» 

ft if ^ 5 ft £ 0 £ ft . 7x-XJT«>yLEDf 7/4HtJ:97^>h • y - F i 8 
«?^Sfctttc««»tc:»jRS-&Sft«)tcttAg^-Xh. a-sKV^-XK 
yi^fflt^a^Tt^o £ 6 K > 5g 7^ ^ -< * - K <0 7t*iJ ffl % * ^ IpJ ± 2 •& %> ft tb lc L 50 
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Tfc&^oC<Dlf"£©^ffi5|H;*-«, 0. 1 SttiO. 8SttT* 5 »SU\ if;, 

h • 'J - F©S*fi4S«8Si: B 3 0 0 fi Q - c mttTtfif S L < , <fc t> » £ L < 

« , 3/xQ-cmfc(TT*&3, Sfc, ^^Vh • 'J - Kit »»0 L E Df ? ^4»If 

s « # « , l e v ?v 7frz<Dftmm& & < * zrc&m&m&tf c t&xibbti&c. 

IftfitU, O. 0 1 c a 1/ (s) (cm 2 ) (t/cm) Hitf 5f S L< <t 0 !f $ I 
<ti 0 . 5 c a 1 / ( s ) (cm 2 ) (^C/cm) KiT'*§„ cn^^ift^ifet 
«8t LT It. 8, SI, 8X01- «At>ffl. ^7^X/^-y|^l!757^*/)^ 

tf^n&o c © j; ^ %&m*mm Ltcm-it. m 1 ©ca«* 2 <d b « , sg^ffl^^ 
[ -r > -r - • y - f 2 0 1] 

-< -y-f- • U-F20 1 i UTtt, • U — K 2 0 2 ilCffiiStlfc L E Df 7^ 

1 0 2 i:SI!*nft#11t7'Ct- 1 1 0cOSt?:i5fe©T'*5 0 v * V h • y — F 

iicsaoL e d -y yzmv tcm-si*. ^mm^y ■< * - m±&&m v & & 3 est? 
tssittSiJStfss. n # ft tc a , • ij-F^eiinsfcSEor, -y > 7" 

- • y - F«7>('t-#^f^ y^2ts«icia%*t<t5i: t&t'ti^Tv? 

> h • y - f ^ 5 <t t> m ti tc 4 > -r - • y - k t mmmtz mm®.? -r-v-o mm* m <* 
osttTfl'»su^. Y^t- - y-FcDft«i»*««©»ttte»«s-e*fei&te«» & 

e^Ci6y-F7U'-Acr)J^«^SJ1*-c 5 j*4!)Ttt'^S#^^?-y:T i £>J;<, SS^ti^T 20 

o^fyt-- y - f % m m z a n. %. ic -t - • y - f ± © - gp * m %> c t ic & o t m 

[ 0 0 7 4 ] 

^>t- • y - f « , if ty^t-T'^st^f^y^y^t-fcCgittRtfit 
ettttffi^ct/j^Jtiens. **w%tnfii: Lta, 3 0 0 n a - c mKTtf» 

£ L < , *0HSL<tt3|iQ-cmKTT?65. cn^O^ff^Ift lTtt> 
<b tl -5 o 

[31 ftttS 1 0 3 ,10 6 ] 30 
♦ Hlw^ifcfetUS 1 of 1 0 3 is £Vm 2 (DMft#m \ 06i:tt, 

^tctS^^nfeCaaPrtfcTL EDf K^jSltifeOTfcD L E D*--y 

z> mfrmttm t lib, xjtf + S'afflB, ay7*i. •> y 3- ^stag^ if cow^tttc 

[t-;VKi» 10 7] 

t - )]/ F SB W 1 0 7 « , ^jt^-l't - KCffiffliiicetTL E Df 7/1 02, 1 04 40 

, 110, ft n ^ ^ #.m* a *9i$nmmfrzum? z rctb 

icmif % c ttfr* 1* * — a> f ai$# 1 07 a, — ssicti^ai^ffl^Tjg^s-escfctf 

- ;V F Id ffi » fj 3 C £ ic <fc o T L E Df-y^*'6©»ieott«:lia*-1±ttWft* 
J^CS^tC fctft't 5, 35 lc , t-;l/Kgp#l 0 7 %Ml<D)g« t t5 C i: £ J: o T 

tot, *-;U F35*f 1 0 7 « fflStag Lft «3fi t 5 t,it\ ftttft tc t± , 
»«, EMI 6 fc fcfc, 56JtttEiWffifr6ST*lRm« J f > tn6**»fi»^*>*ft 

Si . ->yn-vS}flB«:ifcDB^ttk:gnftSW«fll J f>, it ft tt tc {g tl tc > U A V ;l/ , m ? 50 
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Mit^Z^, aft: 7/1/ ^ » z*. »{fc«jR, -■fka*»««»jilk:ffl^ 
6ti*o £fcs S*f $^#1LT^-;V Ktft* i«3fcf*JB t «: W * fcf y 3 - 

yffli^ffl^tifi)c«^t iSt\ * IS 5§ BB & T ^ - )V F g|5 W *c ffi «fc j&J S fe SU ^ $ 

gtf#<D7£tftC <fc o T tt . £ ft Til* « C £ £o £ <0 £ "5 * S 6 ft , IE 

±ft L < 4^|§tf*5o KS5 ftfcitSScSlItt . F35*f *ft 

e6tffe«tt3iiOfek:i|ftt5<:!:t»ft*a^4<«t5ci:^T'*5c U ft & o 10 

[ 0 0 7 5 ] 

Sfc, L E D¥-^y^5ttffl«ftS3tOi5SJtafi^ 4 3 0 n m W ± T tt . JtftSgftfflT 

at*******!**-/!' H»#*fc*#**fc##»*tt±* t>»£ 

[ 0 0 7 6 ] 

[sisa^j] 

( Si 56 #J l ) 

0 1 U:**il[Wfc*^T»«*ftSSS3ey^* — F 1 0 00)lS@^^to **«ffyfe:* 20 
l^T* 1 60^^f*S 1 0 3 ICgmZ tl*«{fc»3Rfll**li, CSr 0 . 7 Ca 0 . 3 ) 

2 s i 5 n 8 : Eu ( a t . rmytfr \ ] t * * ) t» * s «, 01 1 a * KStftttofflfiK 

iRX^^h;l/*^L. 0 1 2«%^X^^h;l/^:^-r 0 * fe . fg 2 <£> « 3t & Jf 1 0 6 tct 
S^tl^ Y A G^S)t#:a, Y 3 ( A 1 0 . 8 C a 0 . 2 ) 5 O , 2 : Ce («T Tf3t 

[ 0 0 7 7 ] 

0lfc:^£ft&£9lc. % 1 flDC3«l 0 1 , S 2 <0 H SB 1 0 5 , *5«fctfIEft — fcfGHJ — F 

mm 1 0 9$fr5^^-^i o 8 «»^r t l T»ttj*ga»c * o 

«&fii«^jt^^^RifiiaL e Df-y^i 02. i o a ttmm&tgmmic & v m i to 30 
engp. sn 2 oiHigPrttc^ft-rfts^ list **««tis^Ttt, ^ft^ftcQjHjgprt 

rt»cf£»LT fc«fc>a^o C(DJ; ^icL E D f 7 ^ ^SSIiit ^ C ^ (c j: 0, ^ft^f 
ft^HSPrt^^3tf**SSJS!iSS^Sc^3b^^Sfetf>. BJSfiteSSJfc'rscfctfPiagfc 
S)tiI%)g«t«CI:^T^5c » « tt 7 >f -V - 1 1 O^SffiLTLEDf ^1 0 2 

, 1 0 4 <DJEmm& <k ft««s* . y-FUffioiEWffife^tfawffitci-tft^fty^^- 
3K v x y?t5o 

[ 0 0 7 8 ] 

2/ y 3 — >»jHfc*** 1 * # * * ^ 1 fit ?t f* Ji 1 0 3^i««s^iiL, m 1 
atjfctti ) =10 : 3 caait) 

[ 0 0 7 9 ] 

L > »2^IHlgBrtlC*«<*ftT^SLED*yy''l 04. 1 tK{*I 1 0 3 

«*>ft5 £ ? fcix US Lfc«fi*BB L ^ ft: 2 0 ^^T\ 5/ U 3 - y»I i: fjfeft 2 
OB^Jttt . ( y 3 - V»JB) : (StJfcf* 2 ) = 1 0 : 1 T? & £ „ 

[ 0 0 8 0 ] 

*>y 3->«»icjtft#j***rs-ttfc^-;i/ Kgp« 1 0 7 <t t>, mmst? << \ 09 

. IS ft ft®, fecttfLEDf 7^S;SJtt5 9 50 
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[ 0 0 8 1 ] 

5 0 llT\ LEDf 7^1 02(Otti*l^ LEDfy/104©tBA«t!}**tf^i:i:tf 
»JU\ C © <fc 5 -T 5 c £ J: t) 2 £ if! fttt * |q] ± * ■» IS tH * 58 ft *T « C £ W V Z 
£o **iiMlcj5^T«3tt^*-F*«j«b^ 

IC "I" o 
[ 0 0 8 2 ] 
[^ 1 ] 

, , , 10 















No. 


X 


y 






R9 


mm 


0.361 


0.344 


4380 


91.9 


91.4 



[ 0 0 8 3 ] 

m£»i: , r«ci:*isHriBT*«. 

(««N2) 20 

1 0 l fL'>4<^t-o©LEDf y/l O 2 IS B L ^ ftfifc 9J 1 i:BI«<D#i6fc:J:tK 
L E Df 7^ 1 0 2 <D±lcm 1 ^0M7 I c*S^c};0 : ^2O^7tftli^ifll^^S^^^ o C <D 

<fc -5 to:*** £ c £ «c * *> MS ft k Jtt* bTSSfeft* fi±£ efeRKKB t -r * c fc 
3 ) 

***«k:*^T. 0 3 * J; » 2 ^igftte/f l 0 6fc-ar#*n»«)t 

*tt, ±E*SSOTfcH*fc. f nfni^ft 1 fc<fc tf if ft ft 2 T a5 S o ftJEU 1 

fe<t xsmytw 2 © *n j Fn±iB*«swfcfet3'*-&*« £ o fgioigftte 30 

[ 0 0 8 4 ] 

■ 3t**i«fc*^T»ij(jfns}!«y^t - k 3 0 oo«s8**to * ft * >r * - 

F 3 0 0 , V> V h • 2 0 2 t^yt-'J-K20 1 £ * flf * ft V — F # <t 7 (O 

*ft£V:* — F"C&oT. V * :/ F • U-F2 02<Orty:/ffl5rtfc»l<OIHIgPl 0 1 <fc 
^ 2 <0 Cfl SP 1 0 5^fitt5tl§o S 1 © D3 » CD i£ffi ± *C L E D y / 1 0 2tfg»e> 
n . iLEDf 7^1 0 2^aU^ai(Oi7t*il 0 3^^«^tl§ o 3; 7c . ^2 
<DE3 8P<D JSM±*C LEDf7/l 04 j?a» 6 tl, iLEDf 7/1 0 4 *<fetfg 1 
ftftJB 1 0 3^1U^cl2(7)SSftI 1 0 6#8*Sft5o £ igft&/f . U - 

Fti, Rtf***?^* — tf* — Ji> F«*t 1 0 7 »£ ± DfflB* — Jl/ FSftT«J«**lS 40 
B lCT\ LEDf 7/ 1 0 2 , 1 0 4 <D n WWaRff p ^tl^ft. ^ > h • 

U-K 2 0 2 t^yt-' U - F 2 0 1 £ lc >7 4 - 1 1 0*ffl^TSfi?nSo 
[ 0 0 8 5 ] 

[ 0 0 8 6 ] 
[« 2 ] 
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No. 


X 


y 


[K] 


Ra 


R9 




0.428 


0.411 


3199 


95.6 


78.2 



[ 0 0 8 7 ] 

anmm 4 ) 

m 4 tc * Slffl K :fc T Jgfig * ft 5 % ft ^ * — K 4 0 OCO^^H^r^-r o **)56^!l^*5 

i^r«s ^asp 3 t nttic v> > b • v - FmmizttLxmmz nrcw& \ o i ic>%< 

EDf 7/! 0 2©±ttMl<?)^7fe*iife<i:a : ^2co^7tf*M*JiStc»MS^5o C <£> £ 

(nmm 5) 

@ 5 * ^ jg T j£ 2 n £ ft * - K 5 0 0 <D my£.m * o {&<DHMmt 

mmfc, sg i mm ft. & m 1 03^*0 «i?n^ LEDf^i 02 A'ti^nss 1 <d 

E3 gp 1 0 1 , &cfctf!il2?>1gfttt:JIl 0 6 9 «I2 tlft L E D f / 1 0 4tfll? 
h«!S20H*l 0 5*R»*. fc^'t. #^J-f6^:fc^T^/££n3igft^:*-F5 
00 It-M©'J - K1I 1 09*LEDf »ri 02. 1 0 4 KSLTf ftfn- 
JfHh LED^yyi 0 2 , 10 4©^ft?ftfcO^TSiffi*8AL,&:fcLTfSftfiB 20 

[ 0 0 8 8 ] 

c cd £ 5 tc?g 1 <D:iift&. £> .fc tflg 2 © it ft & J; t)iSiS»?ntffi7tt5)tff)gfeO 

@ i ic*^ifgt?j(cfe^T^js?n-s 1 ^7t^'r^- - k i o o <Dm.i$mz * ^nmmic^ 

Ir^T, »l©l)lfi#i 1 0 3t^f JftSSft;*36S)t{(:tt, (Sr 0 7 C a „ . s ) 
2 S i s N 8 : Eu ( « T , l~ if ft # l j £; R? ) T? & £ „ £ fc, $2©i)t#I] 06 
ICtlJnSVACIMfttt, Y 3 ( A 1 o . 8 Ga 0 . 2 ) s O l2 :Ce (KT T 30 

m ft ft 2 j £ ■¥ £ ) T-$5 : 

[ 0 0 8 9 ] 

Hlfc^SttScfc^fc:, ^ l © DO giU 0 1, fg 2 © G3 SB 1 05, <fc iE ft — SCU-F 
1 09**r-r«/<y4r-S>l 0 8 * *S «TS1 tttt Si * U » £ L T » til fig S £ *) j£ "f 
So »fe®i#<Z>ft 58 ft nJtifc L E D^-y^l 0 2, l 0 4 % & & 14 & m 8J lc <J: t> Sg 1 © 

cflgB. m 2 «oc3gi5rtic^n^ns»L@^^-«c ★ sgaswtefei^Ttt, %ft?ft<Dwmft 

lcW,mS ftZ L E Df 7r§^tl?n 1 LtctiK m$l<D ?■ v Zt * =t ft ? ft<D C335 

ft<Dwmft<DmKft*m&m&z c tttT'i* ztctb, Tsm&ic&ye-t z> c tw^im* 

>S m ft "7 -¥ - 1 1 O^ftlLTLEDf '^ 1 0 2 40 

, \ o 4 (Diemm** xxsnnim* , v - b'mm<DiEnmis^xfm.nm^ :: tft^ft r 7'< -v- 

[ 0 0 9 0 ] 

i9ti, # H S6 #J t 5 <£ ffl £ tlS Y A G ftft CDS&ig^l&X- 1 ;^ h ;l/*St 0 $ fc , Hi 

oa, **imi7*i«n8YAG3Ri)e*caji6X'<j'h*sft. # §i ss #y & , 

ft?ftmf£<Dm* SYACII^ftiLT, Y 3 ( A 1 o . 8 Ga 0 . 2 ) s O , 2 : C 
e ( It ft # 2 ) , ( Y o . , Cd 0 . 2 ) 3 A1 5 0 12 :Ce («T Ti)t*3j 

, *5j;C;Y 3 A 1 5 O , 2 : Ce (KT l"*ift & 4 J fcPf^) fcttffl Lfc, c ft 5 © 
3t ft # « , LEDf ^fr50«ft3t*S«LTBeSh, *fe**^»fe*0)6*K3t 

t) , A 2 S)|)tftilC^I?ft5. 50 
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[ 0 0 9 1 ] 

«l««!>B&Sfifl:**BJtef*i:LT, ( S r o . 7 Ca 0 . 3 ) 2 Si 5 N 8 :Eu CM 
ft ft: 1 ) , Ca 2 S i s N 8 : Eu (KT rDt«c5 J ffl L 0 C ft 5 © 3i 

ftftti, L E D y ? te 6 © Wfe ft £ Itlg « ft, * fe * © ft * % ft f S flt ft ft 1? 
Sl«)i)tftllcSIJtl5. J-XTfc, #g|^MSc:i3I^T{£ffl£ft?>iaftf*<7}M 

[ 0 0 9 2 ] 

[a 3] io 







[nm] 


X 


y 




(S r o. 7 C a 0 . 3 ) 2 S i 5 N 8 : Eu 


6 3 7 


0. 6 3 8 


0. 3 6 0 




Y 3 (A I o. ,Ga 0 . 2 ) 5 0 12 : C e 


5 3 3 


0.383 


0 . 5 7 5 


*ft#3 


(Y 0 . 8 Gd 0 . 2 ) 3 A 1 5 0, 2 : C e 


5 6 2 


0.457 


0.527 


®3£#4 


Y 3 A 1 5 0 12 : Ce 


5 5 0 


0.422 


0.554 


tt*#5 


Ca 2 S i 5 N 8 : Eu 


6 1 0 


0.597 


0.401 



[ 0 0 9 3 } 

sc-r . miti* i *p&»3fctt 5 ^ i asfofffl lt^tE^v*- F*mf&i>tcm^ 20m 20 

A 4>/<;l/X«»*in* * c £ £ D L E Df y yif*©S»tf^at?*5*ffTtc:tHl 

1 3b>e»«3t(*5<D*n-€ f n*c'oi>T. 2 5 ^ a *p £ -r § l e D^yt(Dm^mt]^^^, 

[ 0 0 9 4 ] 
[^ 4 ] 







[a. u. /"C] 




(Sr,.,Ca 0 . 3 ) 2 S i 8 N,:Eu 


1. 9 x 1 0~ 3 


8ft{*2 


Y 3 (A I o. 8 Ga 0 . 2 ) 6 O i2 : Ce 


1 . 8 x 1 0 ~ 3 




(Y 0 . 8 Gd 0 . 2 ) 3 Al 5 O l2 :Ce 


2. 2X 1 0" 3 


&ft#4 


Y 3 A 1 s O l2 : Ce 


1. 5 X 1 0~ 3 


&ft#5 


C a 2 S i 5 N 8 : Eu 


3. 4 x 1 O- 3 



30 



[ 0 0 9 5 ] 

^%mm\cts^x mmz n s « jt # « . fi*±#fc»-r*»jtai*ffiT** , «is*Hr>M 

& n \C 2 . OX 10" 3 [a. u./V]£ATtm<Dmytfe<Dm&^ti&tit&LT'l^ 
< , frO»3fcffirtffiT*oa#2. Ox 1 0 - 4 [a. u. / V ] £ , fffi^iiftft^lB^ 

fc it« LT + ?^a**t)4!: L ft fc<DT?* So 
[ 0 0 9 6 ] 

*^35S^J^T^^f*^I()Sr^fcci6{C^ffl'r^LED^-yyi 0 2. <& 5 1 0 4 ti , 

I n G a A 1 N JR f k * ¥ # f* # ft if L T 7g /£ 2 * ft ?§ ft fg ? T* * , ft X ^ ^ h 
;KDt:-^»Stt4 6 0 nm#iSf fe5o S ft . t«2S*3-30 OA/cm 2 <E> ffl T 

L E v 7 I 0 2, 1 0 4 lcffit-«^£S{fcS«ft£*<E58ft*'** h ;U O S gfttf 1£ 
Stlt^^o ^8ic^^n^>ckdtc, 5£ftx^* h ;l/<D««i#tt«. SAf SS^iltQ^ 50 
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[ 0 0 9 7 ] 

^ C T* , i9tc^^tl8J;3t, L E Df'y/tcSA^nSli^^ltiialiiiU E Df 7 

e^HZX-?^ h;i/©tf-^i£S£, L E D^-y7"©5gftx^? Mi^tf-^&mi;©^ 
, 4 0nni{(TT$8Cl:tf!ftLl\ C <D J: 9 &S)tft^ffil t5 C tic J; !) , K^ft 
(*©aiB«b*« t iai±Lx iSSfIStl5i:t^< LEDfrf>!B3tlT<57t(?)l^M'>t 

[ 0 0 9 8 ] 10 

CCf , ^7fe#2^Mfflbfc*-g-, i)t*2 0S)tX'?^ h;Hi> 0 9 lc ^ 2 n 5 <fc -? tc 
®<Dm9t#<DKXX'<? h 5 & ?S i£ g fflj & » "T £ 0 ft o T , Y AGfi^ftClg 
9ft IR X f h ;P© tr- ^fiS5:f etc £tc<fc^TSgftilB©feSXUtf(SifcT?£;?-c 1 t>© 

[ 0 0 9 9 ] 

* 1 fciSStl* J; 3 fc***W©»^©»&tttt, Ra = 91. 9 fc * 0 ft*&« £ it Si 
LTMfett^rlal-h^-lirSC 4: T? * 5 • 

[0100] 

s i 3 it, *$iffimic*5^x&i&-£ ntc&xmmicD^T , d c em * t « oaio 20 

g^k^r^-rST'fe-SoSStSgaf^lS [A/cm 2 ] 1 8 0 [A/cm 2 ] StiJU 

S«T^< S-fet <fc 3 ft©feg©gEIS#, fi 0 ± £ *3 (,> T „ X 0 . 3 3 9* 

£ 0 . 35K YSIA'O. 3 2 1*»P>0. 3 2 2 OKlrtt^So gp^ , ilfeteiSft 

A, t * c 

[0101] 

# & ifcfll © #1 J* tt , ffl to £ « ft #© M H I3A lc # T 3 S? ft ffl 77 ffi T m « £ 2 . 0 
x i o ~ 3 [a. u. /t] ttTillO*lH!H!)***i:Jtltl/T'h«<, froJUtffi* 

ffi T * © S£ # 2 . 0X 10~ 4 [a. u . / t; ] 4: ft © **flf| Jt tt L T /In « t> # # *J 
■SfcL;fcfc©-J**S. fiU ^ , H ft & 1 fcfjt*2 0a«±#lc5»t8»3t{B*ffiT*jB'a 30 

7tS)6ft 1 *3iyi36»2f nf n©^)fe[B*^ffiTLfti&T*fe^Tfc> it ft & 1 t 
1gft&2©?gftffi2(Mtt, «HS«©!B»«rS*tSC4:ft<»H|3I[;«fc«fetiSo BP "5 
v *MNOi«j: T « C t K «fc 0 , Slft*B<OHHiB««oaftte * &-f »fettS:ifiI±* 

J^ofetfEXU^JSifSUft^^JtaSlIfcfSC i: 0T ftg * S . 
[0 1 0 2] 

Sft» ^SSStc^S^Ttgli:, &RftS«*5ttlftL;fcft*5gftilSlffi«lteW<*ftfi 
i: Srffl^^frti:, KHx-r X :/ W ©#|j£ 4: L rttfflarJ6ft;? ■> f 7-f S ft SI £r JgfiJc 

f9-cHjttaifc"r*£:i:^Brfin»fcs. 40 

[0103] 
[8910*6*] 

[0104] 

[0 1] 0 1 « , *«W»c«SS6316^-i'*-K©«^W«:WrffiH"C*S« 

[02] 02«, *RiHlcflt«&%?<f4--K®M£ttttff9a-pfe«. 
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